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ABSTRACT

The study of the comparison of sixteen polycyclic aromatic hydrocarbons
(PAHSs) including naphthalene (Nap), acenapthylene (Acy), acenapthene (Ace),
fluorine (Fle), phenanthrene (Phe), anthracene (Ant), fluoranthene (Flu), pyrene (Pyr),
benz (a)anthracene (BaA), chrysene (Chr), benzo(b)fluoranthene (BbF),
benzo(k)fluoranthene (BKF), benzo(a)pyrene (BaP), dibenzo(a,h)anthracene (DBA),
indeno(1,2,3-cd)pyrene (IDP) and benzo(ghi)perylene (BgPe) emissions in the
exhaust particles from agricultural diesel engine fueled with ten community biodiesels
(CBF) and commercial biodiesel (CBD) were conducted at speed of 1,800 rpm with
full load. Moreover, the physicochemical properties of tested fuel were also

evaluated.
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The PAHs were analyzed by high performance liquid chromatography with
fluorescence detections (HPLC-FLD). The analysis of all compounds was
accomplished, though Acy was not detected fluorometrically. Nap and Phe were
predominantly found in the exhaust of agricultural diesel engine and followed by Flu
and Pyr, respectively. The sum of dominant PAHs emissions of all tested fuels
amounted to over 80% of total PAHs emission. Conversely, the emissions of
carcinogenic particulate-phase PAHs including BaA, Chr, BbF, BKF, BaP, IDP and
DBA were found in minuscule amounts which add up to less than 10% of total PAHs
emissions.

The use of CBF could reduce PAHs and PM emissions, compared to CBD.
The high reduction of particle-gas-phase and particle-phase PAHs emissions of almost
CBFs were observed, although gas-phase PAHs such Nap and Ace emissions seemed
to be higher with no significant differences. The total PAHs emissions of all CBFs
were also significant lower in ranged of 0.720 to 3.658 pg/m*® and the mean
reductions ranged from 53.5% to 81.5%. Additionally, the mean reductions of the
sum of seven carcinogenic PAHs concentration from the use of 9 CBFs (exception
with CB4) compared with CBD were ranged from 29.7% to 85.7%. The carcinogenic
potencies as total BaPeq emissions of CBFs were consistent with the sum of seven
carcinogenic PAHs concentration. Nevertheless, it could be observed that the CBF
which was stored for more than 1 year was found relatively higher in these PAHSs
emissions than others.

These results indicated that the use of less aging community biodiesel in
Thailand in agricultural diesel engine could reduce PAHs emitted to the environment,

compared to the use of commercial biodiesel.
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